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use therein 



(57) A lead has a thick par, havirtg £ tnictaess of 0. 
2 mm and a thin pan having a thickness o! 0. ' mm. The 
thin pan is lormec having a greater width than the thick 
part for preventing the lead from slipping from a resin. A 
semiconductor chip is fixed on the thin part using a con- 
duct/ve adhesive. A lateraJ surface of the thick part and 
a lateral surface of the resin are simultaneously formed 
by a 6ingie cut so that the thick pan s lateral surface is 
located a? 8 lower end area of the resin s lateral surface 
and these surfaces are exposed forming the same 
plana A bottom surface of the thick pan projects by 
from 0. 03 mm to 0. 05 mm from the resin bottom sur- 
face to meet lead stand-oft specifications. Thick parts of 
other leads electrically connected wrlh electrodes on 
the semiconductor chip with Au wires, are likewise 
exposed at the resin lateraJ surface and project from the 
resin bottom surface. Such arrangements realize high 
density mounting of electronic components onto a 
printed board. 
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Description 



BACKGROUND OF THE INVENTION 

The present invention relets generally to elecronic e 
components o! resin mobed pac-oe '-SfPt. J r*. nre 
particula-ly. to electronic cwnpr<« suitable to? 
tace mount technology. 

Etecronic components of re surface mou... type 
are wet known FiGJRE 22 showi *r. externa" *e* s. * 
a conventional electronic component of me sutace 
mount type which incorporates mee n a sem,con4uc.o' 
chip (an electronic element). Eiecvon.c conpone-n 70. 
shown in FIGURE 22. has elongated, f rst to thud leaos 
71.73. 7< is a resin having the formof a rectangula' par. * 
atlelep'ped which encapsulates e semiconductor ch«p 
Each lead 7V73 horizontally stretches out !rom oppo- 
site later* surfaces of resin it an* has an .^shaped 
bent The botiom dimensions o'resr. 7, ,s ^ e 
mm. and each lead 7v72 projects <*om res.n 7* to .ftrn * 
0 4 mm tc 0.6 mm. Tc prevent poor sofoem, (: e.. 
detective sobering in which, when, mounts eiecro^ 
component 70 onto a printed boarc. £ good bone is no 
oroduced at a junction between the primed boar, and 
each lead 71-73). it is required by lead stand-oft spec!.- ?£ 
caSons that me bottom surface of res«r, 74 floats C mm 
to 0.1 mm on the printed beard surface. 

FI3URE 23 is a pian view of a conventional leaa 
frame tor us~e ir. tne tabneation of eiecvon.c component 
70 Lead frame 80 of FiS'JRE 22 .s formed of a "er^ x 
oglar metal plate mat has a uniform thickness and com- 
prises lead location part ei and extenpr frame E2 b: 
enclosing lead formation part EV Brdge par. E2 « pro- 
vided which acts as a bridge to connect together oppo- 
site sides of exterior frame 82. and e plurality of sets of 35 
lea' parts 7t-73 extend from tne opposite sees of exte- 
rior frame 82. These lead pais 7V73 a-e one-d.men- 
sionatly placed at pitches ranging from 3.0 mm to «.0 
mm, running in the lengthwise tfrerfon of lead frame 

80. 45 

The tabneation of electron c component 70. mat is. 
the assembly process thereof, comprises a die bond.ng 
process, a wire bonding process, a molding process, a 
deburrinc process, a lead finishing process, a lrimm.no 
process, and a forming process. In the die bonding *i 
process, semiconductor chips a'e fixed on the corre- 
sponding leading ends of first lead parts 71 of lead 
frame 80 of FIGURE 23 using a conductive adhesive in 
the wire bonding p-ocess. two elect-odes on each sem- 
•conductor chip a-e electrically connected with the lead- sc 
ing ends of second and third lead parts 72 and 73 by 
fine wires o' Au (gold). In the no-dng process, a moid 
assembly tor transfer moid is usee lor imegra: encapsu- 
lation of the individual semconructo- chips, me Au 
wires, me leading ends of lead pans 7t-"S with resm 5.' 
74. In this mobmg p-ocess. a p:jratty of cavities, 
defined between an uooer moid e'ement anc a lower 
mob element, a-e one-csmensonai') ar-anpes. rjnn.n; 
in the lengthwise diction cf leac Vame E0 anc oe=ng 



isolated from one enomer. ir. cme- worcs. a -es.r. is 
injected from a common runner tnrougn <espectve 
pates, intc each cavity. FIGURE 2< shows leac frame 
80 mat has undergone a molding process, ir. me 
ceourring process, burrs, formed by resin escaped I'om 
fne gaps defined between the mold assemo'y and me 
lead frame 80 onto leac parts 71-73. are removed In 
me leac finishing process, lead pans 7*. -72 extenomg 
Irom each resin 7< are sode-plated Deou-mg « an 
odisoensaoie p-ocess tc smooth so'ce-p^n; m tne 
trt.mm.ng p-ocess. lead pans 7t-73 a-e cut sucn tnat 
indiviauai eiecuon.c components 7C a'e sepa-ated m 
me forming process, bendmg is performed so ma: each 
lead part 7V73 has a bent, as shown in FIGURE 22. 

The above <3 esc nbed conventional electronic com- 
poneot 70 has elongated leads 7t-73 which project 
trom lateral surfaces & resin 74. Therefo'e. e'ect'omc 
component 70 occupies a consioerably la-ger space m 
comparison with a serrvconducto- ch.o (an eecron.c 
element), therefore producing the p-oo:em net mount- 
ing censitv or. a printed boarc cannot be increased 
much. Aoditional'y. leaos 7t-72 which project from res.n 
7< are vusne-ao e. v/nich may result ir. an unexpected 
change in the lead form at me time of mount.n; an elec- 
tronic component 70 omo a printed boa-d. me-eby 
causing detective solde'ing. 

The above -described labheation method of elec- 
t-onic component 70 requires both a det>umng p-ocess 
and a forming process. I: «s preferred mat cebjrrn; ts 
eliminated, s.nce the deburri.ng process produces no 
additional values to prpdjets. In me fo-m,ng process, 
unexpected lead deformation anc me cut o? a leac may 
occur. Firmer, in the lornmng process, mere are diMcul- 
lies in always confo-min^ to lead stand-off specrf.ca- 
tions and the-e has been me problem mat yields lend to 

Drop 

In the above-descrioed lead trame 80. a plurality of 
sets ot lead pans 7t-73 are one-d.mensonaliy 
arranged at e great prtch. therefore p.-coucing me p-ob- 
lem ma: the number of etecvonic components 70 that a 
tingle lead frame 80 car yield is small. Metal material 
for forming lead frame 80 is used inefficiently. 

In the above-described conventional mob assem- 
bly a plurality of cavities, which are one-d.mensionaliy 
arranged at a great pitch conesponding to lead frame 
80 are defined between the upper mold element B nc 
the lower mob element so that me numOer o' electrode 
components 7C mat a single molding p-ocess car. y.eb 
is small. resuU-ng in poo' productivity 



SUMW1ARY OF THE INVENTION 

Axord.ngiy. .t .s an cojeci o? the p esen: rvenf-on 
to provide en imp-oved e ecron-c component o' £ -esm 
molded pacKape type cacao'e of resign; a n.grer 
mounting density on s c^ntec board .r. compa-.son w.tn 
conventional technc.es and capao:e of suppressing 
leaddetormst.or. oocu-r.n; a: me mount.ng p-ccess 

Anome- co.ect o' t~€ P'esen: nvent cn is tc p-ovce 
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£ method for fabricate a-, eer/on,c ccmocnen: o ; £ 
resin molced package rype caoabe of el.mnat.ng 
deburrhg and forming processes thereby providing e 
high productivity. 

Still another object of the present indention is to 
provide an improved leas frame Ir use in the fabrication 
of electronic components of a 'esin molded package 
type so that a Q-eater numbe* cr* eiecronic components 
can be taker. eMiciettly m compansor with conventional 
techniques 

Another ob.ert cf me present indention is tc 
improve the product) o' mcic assemb'> lor use ir. the 
fabrication of electronic components of a resin maided 

package type. 

The present invention provides an electronic com- 
ponent of a resin molded package type. This eJecronic 
component comprises: 

(e) an electronic e'ement: 

(b) a lead when is e ectncaiiy connected with the 
electronic element anc 

(c) s resin wr.ich encapsulates me electronic ele- 
ment and me ie2d: 

whe-ein a lateral s urface of the lead and a late-ai 
surface of the resin are simultaneously formec by a sjn- 
gle cut such mat the latera' surface of the lead is located 
at a lower e.nd area of the latea.* surface of the resir. a no 
the lateral surfaces of the lead and the resin ae 
exposed forming me sane plane. 

Accordingly, the late-ai surface of the lead, formed 
by cutting, is exposed at the lower enc area o* the lateral 
surface of the resin In ether wo'ds. ar. area, taken up by 
an electronic component of this invention on e primed 
board, is equal to the bottom surface area of the resin. 
In accordance with the electronic component of the 
present invention, a higher mounting density on a 
printed board, as compared with conventional elecvonic 
components in wh.ch elongated leads project from resin 
lateral surfaces, is accomplished. Additionally, leao 
deformation is' unlikely to occur when performing a 
mounting process on a printec board. If it is arranged 
such that the lead bottom surface sJ-ghtiy projects from 
a resin bottom surface, lead stand-off specifications can 
be met easily. 

More specifically, a lead of an electronic component 
of the present invention includes a thin par. which is 
electriceJIy connected with en electronic element and a 
thick part which is formed having s g'eeter thickness 
than the thin pan so as to p-ovide a step on the side of 
the lead's bottom surface, and a lateral surface of the 
thick part and the lateral surface o» tne resm are simul- 
taneously formed by a singe cut so that the lateral sur- 
face of the thick part is ioce:eC a: a lo*er end area of tne 
lateral surface of the resin enc the iste*a* surfaces of me 
thick part and the fesm ere exocsec forming the same 
plane, and a bottom surface of the tn;c>. pa", is exposes 
at a bottom surface of tne resm. ^ a result of such 
arrangement in performs j a higr. censrty mounting 



process on a p*r*.ec fcoa'd. a come* oat. when is 
deSned by a latera' and a bor.om surface of the tnck 
pat. is uses for external connection. If it is arranged 
such that the bottom surface o' the thick pat projects. 

5 from the bottom surface of the resin, by a length less 
than a diffe-ence in thickness between the tnin part and 
the thicfc pan. leac stand-off speorfcatons can oe met 
easily whiie at the same time maintaining insula ton 
between lead tnin. part and p';nted boa'C A-ar.oe- 

:: mens, such as p*o/o»ng a woer tec surface tc a tn.n 
pat in comparison wv.h a in«0. pat and torm.n; a nr.cn 
in a thin pat. p-e^ent a :ead I'om slipping from a res.n 
An electronic element is fixed on a leac thm par*. 

The present invention provides a method to: tabri- 

15 eating 8n electronic component This method com- 
prises: 

(a) a step of fixing an elecvonic element or a plate- 
like lead Irame ha/ng a lead pat; 
?: (b) e step of eiecricaliy connecting :ne electronic 
e-ement with the leac pat. 

(c) a stee of ir.;eg-siiy encapsulating tne e er.ronic 
element anc the lead part witn a resin anc 

(d) a steo of cutting the leac frame tooetner w.y. r.e 
?i resin in oroer :nat a resm cu*. surface anc a leac cut 

surface are formed at the same time or. e package 
lateral surface cf the electronic component. 

As a result o' such arrangement, a resin cut surface 

j: and a lead cut surface are formec* or a package lateral 
surface at the same time. therelo*e eliminating tne neea 
tor performing a ceburring process Aodmonally. unl.ke 
conventional techniques, mere is no neec tc peiorm a 
forming process in wh.ch an elongated lead is subjected 

3: tc bending, there lore providing imp-oved yields. 

More specifically, in a method of emc ently fabricat- 
ing a plurality of electronic components of a resm 
molded package type of this invention, a Diaie-like leac 
frame is employed which comprises a plurality of bridge 

<s p&ns which ere to*mec in;o a larsce and a plurality of 
sets of lead pans which extend towa/cs 6 plurality ot lat- 
tice open spaces which are ho-izomatiy and perpendic- 
ularly, and two-d»mensionaiiy denned by the plurality o! 
bridpe pats. This fabrication method comprises the 

45 steps of: 

(a) over the p:ate-iike lead i-ame. a step of fixing 
each of a plurality o' electronic dements m a cone- 
sponding tatt-ce open space of the oJuraiity of lattice 

sr open spaces. 

(b) a step of electrically connecting each of the 
electronic element with a corresponding set of 
lead pats cf r e piu-a'-ty o^ sets of Jeac pans. 

(c) a r.ep o' encapsulating the plurality o* e'ecvonc 
55 elements a-^c ; fc e pluraHy of sets of lead pa-ts wtin 

a resin so rat tne piu'ai;Ty c' eie:t*on.c e!emen;s 
and the piu'a!:t> o* sets c 1 lead pats a»e cont=nuous 
with one ano-.ne* at least m o^e direction, anc 

(d) a step of r-r.mg me ieac 'rame together w thr.e 
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resin such tnat the pU'aity of *ets erf 'ea£ pa'ts of 
the leac frame ere sepaatec from tne p!u*ality o' 
bridge parts respectively snd resin cut Surfaces and 
lead cut surfaces are formed a: the same lime on 
individual package latera r su-teces of the plurality ot * 
electronic components. 

The above -c escribed arrangement not only makes 
i: possible to omit cepurrinc. anc looming p-ocesses. bJt 
also improves p*oductivi:y ir. the encapsulation step, a *c 
resin is inject tfvojgh commor. gates irr.c a plurality 
of cavities which are horizontally and perpendicularly, 
and two-dimensionaliy arranged tn co*respond:ng man. 
ner to the plurality of electronic elements and which a'e 
communicated with one another at least in one direc* 15 
tion. In the cutting step, the lead frame is cut together 
with the resin at a width g-eater than the width of the 
bridge pan of the lead frame ir. order that resin cut sur- 
faces and lead cut surfaces a*e former a*, me same time 
on package lateral surfaces o' two electronic compo* x 
nents of the plurality of electrode components cor.e- 
sponding to two adjacent eiecronic elements of tr-.e 
plurality of electronic element. 

The present in/ention prcces a lead f*ame com- 
prising: 

(a) a rectangular exterior frame: 

(b) a plurality of bridge oats wn.ch a- e to'.med into 
a lattice so as to estao^sh connections between a 
pair of opposite sides of tne rer.ancuiar er.enor 3: 
frame as well as between another pair of opposite 
sides thereof: and 

(c) a plurality of sets of lead parrs wnich extend 
towards respective lattice open spaces which a*e 
horizontally and perpendicularly, and two-dimen- js 
sionatly defined by the b'idge parts. 

Such arrangement makes it possible tc two-dimen- 
sionally and closely place a g-ea: number of lead parts 
on a single lead frame Acco'dingiy. the numpe* of elec- *c 
tronic components that a single leac frame can yield is 
increased, and metal materia' b* forming a lead frame 
is used efficiently. 

The present invention provides a mold assembly 
comprising: 4% 

(a) a lower mold element onto which e lead frame 
with a plurality of electronic elements which a*e 
arranged horizontally and pe'penccuta'iy. and two- 
dimensionaliy is placed; sc 

(b) an v^er mold element, cooperating w.th the 
lower mold element, that oe'mes a plurality o' cav- 
ties which are hori2on;aii> and pe'pendcuiarly. and 
two-dimensionatly enranged corresponding') 10 the 
plurality of electronic elements and wnich a-e com- 11 
municated with one anofne- at least in one di-ec- 
tion: and 

(c) common gates through a -esir- :s in>r.ed 
into tne plurality of cevr. es 



Accordingly, it is possipie ic close'y and rwo-dimen- 
sionaliy oefme a piu'aiity of canities oetween the uppc 
mold element end the lower moid element. whe-eO> tne 
number of electronic components that a single melding 
process can yield is increased and the p*oducti/ity is 
improved. Additionally, since tne piu'ahty of cavities are 
communicated with one another, this allows e resin tc 
be injected tveugh tne common gates imc esc* cavity 
at high efficiency Unnecessa-y portions of the cj*ed 
resin are removed tcgetne- w.;n unr-ecescary pct.ons 
of the leac frame later 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE t is a plan view of an electronic compo- 
nent in accordance with the p'esen: indention. 

FIGURE 2 is a front view of the electronic compo- 
nent of FIGURE 1 . 

FIGURE 2 is a cross sectional view of the e'e-'pmc 
component taker, aiong the Ime IH-ili of FI3JF.E t. 

FIGURE t is a cross Seconal view of tne e'ecvonic 
component laker, along the line V-!V cf FI3 J = .£ V 

FIGURE £ is e p:an view of a leac trame io* use m 
the tab'icatio.n cf the electronic component of FiG'JRE 
1. 

FIGURE 6 is a oetai). enlarged plan v,e*w of e lead 
formation part o* FIGURE 5. 

FIGURE 7 is a cross sectional view of tne lead to'* 
mation pan taken along me line Vii-VI! of Fi3'J-.E 6. 

FIGURE B is a cross sectonai view of me lead for- 
mation part tanen along the line VIII- VIII of FlG'Jr.E 5 

FIGURE S is a p!an v.ew of the lead frame of FO- 
URS 5 after e molding process is completed. 

FIGURE 10 is a oetai I. enlarged plan view 0' a moid 
part of FIGURE 9. 

FIGURE "i is a cross sectional view of the mold 
part taken along the Ime Xi-Xt of FIGURE 10. 

FIGURE 12 is a cross sectonai view of the mod 
part taken along the tine XH-Xli of FIGURE 10. 

FIGURE 13 is e front vie*- of another e^ect'onic 
component en acco'dance with the p-ese.nl invention. 

FIGURE u is a iront view of stil! another electron.: 
component in accordance with the present invention. 

FIGURE t£ is a bottom view of another electronic 
component in accordance with the present invention. 

FIGURE 16 is a bonom view of stit: another elec- 
tronic component m accordance witn the present inden- 
tion. 

FIG'JRE 17 is a front view of another electronic 
component ir. acco*can:e with the p-esen: inventor. 

FIGURE *e is a cross sectional view of the elec- 
tronic component taken along me line Xv'lll-XVtil of 
FIGURE -.7. 

FIGURE •& is a cross sectional view of the elec- 
tronic component ts<en along the line X!X.x;x ol FIG- 
URE 17. 

FIGURE CO is a cress sectona! view o' the elec- 
tronic component y "iGjRE "• " co- responding :c Pi2- 
URE it. 
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FIGURE 21 is a cess ser^ona' vew cf tne eec 
ironic complex of Fl3J*E 17 correspond; tc Fi3- 
URE 12. 

FIGURE 22 is a oerspeot'rve view cf a conver.t3-.aJ 

electronic component. 

FIGURE 22 is a p!ar. view of £ conventonai leaC 

frame. , 

FIGURE 2* is a piar view of the leac irame of r i j. 
URE 23 ate.' a molding p-ccess is comp-eted 

DETAILED DESCRIPTION OF THE INVENTION 

Preferred embodiments of this indention ae now 
described in detail with reference ic the accompanying 
drawings. 

FIGURES 1-4 shaw the appearance and internal 
structure of an electronic component of a surface mount 
type in accordance with the present h/enton. FIGURE 
1 is a p!an view of an electronic component ir acco^- 
ance with the D'esent invention. FIGURE 2 .s a Iron: 
view of the electronic component of Fi3'JR= 1. Fij- 
UR- 3 is a cross sectional view of the electron.: compo- 
nent taken along the tine II.-K1 of PlGURE V FIGURE c 
is a cross sectional view of the elecvonic component 
taken along the tne l\MV oi FIGURE V '.0 is an elec- 
tronic component of this invention. This electronic com- 
ponent 10 has a firs: lead 11. a second lead -.2. a ewe 
lead 13. a semiconductor chip {an electron.: dement) 
15 and b resin 18. The bottom dimensions o? resin 16 
having the brrr. of a rectangular parallelepiped a-e 1.6 
mm * 0.8 mm. Each of leads : 1-13 has the same 
length. 0. 65 mm. 

Firs: lead n has a thick pan na whose lengn. 
wicfch, and thickness are C. 15 mm. 0. 2 mm. and 0. 2 
mm and a thin part lib whose length, width, and thick- 
ness are 0. 5 mm. 0. 5 mm. and 0. 1 mm. A step of 0. 1 
mm ts provided on the bottom surtace side of first lead 
11. First lead 11 has a fiat top surface. To prevent first 
lead 1 1 from slipping Irom resin 18. thin pari lib has a 
top surface (0- 5 mm % 0. 5 mm) which is 0'eater in width 
than thick part s ne top surface end which is great m 
area than semiconduoto' chip 15. Semiconductor chip 
15 is fixed on thin part l lb using 8 conduce adhes«ve 
14. As a result of such arrangement, semiconductor 
chip 15 is electrically connected, at its bottom surtace. 
with first lead n. A lateral surface (0. 2 mm * 0. 2 mm) 
of thick part 1 la and a laical sudace of resin 16 are 
formed at the same time by 8 single cut such that tne 
lateral surface of thick pan l is is located at a lower end 
area of the latera! surface o'. resin -.6 and the latera' sur- 
faces of thick pan i la and resin -,E are expos ec for m:n; 
the same plane, in other words these la:e*a # . su-taces 
are flush with each other. 

Second lead 1 2 has a thick pan :2a (length: 0. -.5 
mm; width: 0. 2 mm. thickness 0. 2 mm) anc a tn.r. pan 
12b (length: 0. 5 mm: width 0. 3 mm. thickness: 0. : 
mm). Likewise, third lead -3 has a th:ck part :2a 
(length: 0. 15 mm: width 0 2 mm. thckness: C 2 nm) 
and a thin part :3e (leng'.n. 0. 5 mm. weft C. 2 mm. 



tn.ckness C : mm) A step cf 0 ' mm is p-coec on 
tne bottom s.ses C second anc thirc leacs '2 anc '.2. 
and seconc anc third leads 12 anc c eacr have a flat 
top surface T C p-e/ent secon- anc thirc leads '.2 and 
5 -.3 from slipping Uom resin 18. thin pa'ts :2C anc :3b 
have top surfaces wide' than those of ihic* pans :2a 
and 13a. Tnir, pans :2c and :3b a-e funne- oroviced 
wirn notches "2: and :3c which tuncton as means lor 
preventing the leacs '2 and -.2 t-om sloo n; I-ot res.r. 
, c -.e Each notch :2c and :2c has a dmensor of 0 06 
mm es a cepth La:e*a surta:es (0 2 mm > 0 2 mm; of 
thick pans :2a anc :2a. anc another latera 1 surface o' 
resin 18 are tormec at the same time by a single cut 
such that the lateral surfaces of thick pans :2a and :2a 
,5 are located at lower end areas of the latera! surface of 
resin 18 and the lateral surfaces of thick pans :2a and 
13a and resin :8 are exposes forming tne same plane, 
in other words these lateral surtaces a*e tlusr with each 
other. Twc electrodes on semiconductor ch:p *5 a-e 
« elecficaiiy connected with th.r. pans :2c and :2C of 
second anc thirc leaos :2 and :2 b> Aj w.res *6 anc 
17. First tc thirc leads r. :2 a*e formed c soft material 
that cuts easil) such as FeNi alicy. Cu. anc a:. 

Resin 18 encacsulates most o! firs: tc thirc leads 
21 iv:3. semiconoucior chip :5. Au wi-e :6. anc Au w.-e 
17. 18a ts a pe'iphe-ai part of the resin lop surface. 
Periphera* part i6a is chamfered. Formee a: one corner 
o-: the resin top surface is a recess pan having a diame- 
ter of 1rom 0 2 mm tc 0.2 mm Th.s recess par! series 
z: as polarity mark :eo Each of bottom surfaces (0 *-5 
mm * 0. 2 mm) o' th.ck parts lia-i3a o< li'St tc th:rd 
leads n-:2 is eoosed at resin bottom surtace :8c anc 
proiects by from C. C3 mm tc 0. 05 mm sc as to meet 
lead stand-off specifications. Because such a p'Ojeciion 
2i length is less than ;ne difference in thickness between 
thick pans :i a- :3a and thin pans r.b-i3b tic. 0. i 
mm), the botiom su-laces of tnir. pans : :o-:3b of first to 
third leaos n-i3 are completely covered with resin 18. 
The exposed surfaces of first to third leaos n-i3 a'e 
40 soiderpiated such that each of the exposec suhaces is 
covered with a film of sotoer the aCeQjaie tn-ckness of 
which is <*:5 pm. 

In accordance with electronic component 10 
described above, at the time of performing e mounting 
45 process on a printed board, a corner part, which is 
defined between a leterai surtace and a bottom surface 
of each of th.ck pans ne-i3s. is used tor establishing 
connection with the outside. Tne comer pa'ts a-e sol- 
derplated the-efore providing good soberabiiiTy during 
sc the mounting process A space, taken up by e:ecron.c 
component iC or. tne printed board, is equa' to the erea 
of resin bottom surface :6c. which manes «: pcssbie to 
provide h.gher moumjng density on the p-»r.:ec boa'C. 
Additionally, leac cerormator. is unlikely tc occur 
if FIGURES S-£ 'espectiveiy Hustrate a leac frame 
tor use m the tab'icacor. o^ e:ectr on.c component *.C r a 
plan *ew. in ar er:a'gec v.ew. m a cress ser.cna v-ew 
taken sbn C tne i«-e vti-VU. and ir. another cross sec- 
tonal vie^ taker, a cng tne ime v'iU-VHl Utac i-ame 2D 
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j6 forme: by £ metal plate havr.; ne brm o a 'tear, 
oular ana is comprised o* lea: formation pa-: d and 
exterior fame 32 tor enclosing lead formation pan 21. 
Exterior frame 22 is 20 mm * 5C mm and .s 0 2 mm 
thick. Referring to FIGURE 5. exterior frame 22 r.as. at 
its comer pans, four portions defining resoer.ive holes 
33 having a Gamete- of 1 mm br locating the leac f-arne 
30. In asditbr. to the pro/ison o< lotion noies 22. 
exterior frame 22 has te/e- po'tions along one o: tne 
long sbes r.e-eof. these sever potions cein.ng seven 
feed holes 3< having e diameter o' 2 mm. 

As shown in cetai: ir. Fi3JP.ES 5-8. leas b-mation 
part 31 includes a vertical brbge par. 25 an- a lateral 
bridge part 36. Vertical bridge pan 25 bridges opposite 
two long sides oi exterior frame 32. Lateral bndge part 
36 bridges the remaining opposite two short sbes ol 
exterior frame 32. Vertical and lateral bridge parts 25 
and 36 each have a widih of 0 2 mm anc a ttveoess of 
0 2 mm These vertical and latera' bridge pa-ts 35 aid 
35 defne 22C lattice oper. spaces (n columns > 2D 
rows). The vertical pitch o' the lar.ce spaces is i S mm 
and the latere.' oitch thereo' is 2. 1 mm. Firs*, to thrd lead 
parts 11-13 extend towaros the lattice open spaces, in 
other words 220 sets ol firs: te third lead carts u-13 a'e 
two-dimensionaJiy arranged at the foregoing p::c,nes. 
Tnese pitches are 1/2 to 1/3 o! the conventional o-es. 
First lead part 11 downwardly extends from exter.or 
frame 32 and lateral bridge part 35 by 0. 6 mm. wniie 
second and third lead pa-* 12 anc 13 upwardly extend 
from exterior frame 32 anc* lateral bridge part 26 0y 0 B 
mm. 

Each first lead part i l ha6 a base end i 'a (length: 
0. 3 mm; width: 0. 2 mm; thickness: 0. 2 mm) an- a 
leading end 1 lb (length: 0. 5 mm; wbth 0. 5 mm. thick- 
ness: 0. 1 mm). A step of 0. 1 mm is p-ovided or. tie bot- 
tom surface side of first lead pan n. Leading end nb 
has a top surface (0. 5 mm * 0. 5 mm) that is g-eater m 
width than base end's lis top sjrtace. 

Each second lead part 12 has a base end *2a 
(length: 0. 3 mm; wbth: 0 2 mm; th«ckness. 0 2 mm) 
and a leading end 12b (length: 0. S mm; wictth: 0 2 mm; 
thickness: 0. 1 mm). Likewise, each third lead 1 2 has a 
base end 13a (length: 0. 3 mm; width: 0. 2 mm. thick- 
ness: 0. 2 mm) and a leading end 13b (length: 0. 5 mm; 
width: 0. 3 mm; thickness: 0. 1 mm). A step of 0. 1 mm 
is provided on the bottom surface side of second leafl 
pari 12. and a step ol 0. 1 mm is provided or. the bottom 
surface side of third lead part 13. Leading end *2t> has 
a wider top surface than base end " 2a. anc* leading end 
1 3b has a wider top surf ace tnar. base end :3a Leading 
ends 120 end 13b- of second enc tni-d leac pa'ts 12 and 
13 have notches ',2c anc 13c having a depth of D oe 
mm. 

It is possiple to form the. to* e going s*.eps provided 
on the bottom surface sees ot first to third leac parts 
11-13 by coining, etching or pressing. The to-eoomg 
seven feed holes 3< are provioec a: posirions corre- 
sponding to the second, fifth, eighth. e^e-.th. thir- 
teenth, sixteenth and nineteenth co'jmns trom the lett- 



hand side r.the :i * 22 Jarce (see S I3*J*E S). 

The fo-egomg leac frame st^cire allows 22C sets 
of lead pans n-12 to be dcseiy and two-dimensonaliy 
placed on a single lead frame 30. The number o' dec- 
i tronic components 10 that £ Single lead fame 3C car. 
yield is increased in comparer, with conventional tech- 
niques, anc meta' meten'a br forming leac frame 3: is 
used mc*e efficiently 

Tne fab-.caior. o' the aoo/e-cesc-bec e:er/on.; 
jo component *.0. thai is. the assemo'y p-ocess com- 
prises a die oondng process, a w.re oondmg p*o:es$ a 
moldng process, a dbing 'cutting) process, and £ leas 
finishing process In the d.e bonding process, semcon- 
ductor chb 15 is fixed tc leadb; end lib of first leao 
ji part 11 of lead frame 30 using conductive adhesive ".4. 
In the wire bonding process, two electrodes on semi- 
conductor chip ;5 ae elecricaliy connected with lead- 
ing ends ^.2c anc -,3b o' second anc third lead oans *2 
and 12 by fine Al wires '.6 and M. Both in the d.e Oono- 
?s ing process enc m the w.-e bonding p-ocess. leed no es 
3*. formed in exter.o: frame 22 of me leac trame. are 
used tor mouncng. or. a sing'e iead frame 30. 22C sem- 
iconductor chips 15. lr. tne molding process, a mob 
assembly !o- ;rar.sler meld is used for inieg-a' encaos^- 
n lation of most oMi*s: tc tnire leac pans v.-*.S. semcon- 
ductor chips *.5. and Au wires :i anc *.7- 

FlGURES r-*.2 a-e views of lead frame 30 after 
molding is completed. FIGURE 5 is a plan view o'. tne 
post-mobm; lead frame SC. FiGJ-.E 10 is an enlarged 
33 view ol the post-.moidmg leac frame 30. FiGL'nE 1 1 is .a 
coss sectional v»ew c! the post-moio'ing lead frame 30 
taken along me Une Xl-XI. FIGURE 12 is anotner coss 
sectional view ol the post-molding lead frame 30 taken 
along the Ime XII-XM. Referring f.rst to FIGURE 9. 
35 therein shown a-e ten common pates <1 tor resin intro- 
duction, and a mob part <2 defined by an uoper mob 
element and a lower mob element. These ten common 
gates <i are provided at positions corresponding tc the 
first, third, fifth, seventh, ninth, rweihh. fou'ieenth. six- 
40 teenth. eighteenth and twentieth columns from the left- 
hand sbe ol the foregoing lertce sTuoiu-e ol lead irame 
30 ( 11 columns * 20 rows). 

As shown in detail in FIGURES 10-12. at tne same 
time that a resin 18. which has encapsulated mosl o: 
4$ lead parts 11-13. semconcuctor chips i£. and wires 
16-17. is formed in each of tne lart.ee open spaces, 
additional resms <3-<5 a'e to'.med ovelymg vertical 
bridge par. 25 and latera: orbge pan 36 Add i<ona' res- 
ins 0-<£ have tne same height as resm 18. Each res.n 
so 18 is horizontally and pe-pend'C"jiariy coupled one 
anotner via addn.onai resms O-^S. Fe-iphe-a part '.ea 
is chamfered and polanty na-K 18C is Ic-med at one 
come- ol the top su'tece. hevm; a diameter ol Irom C-.2 
mm to C.3 mm Aoditonai 'esin ^2. wh-^ is to-mec as 
it a rbge on ve't:ca: bnoge oa'i 35. is chanrfe'&c at us 
periphery, anc the wcth o' aodJtbna: resir'S tz top sur- 
face is ecua' tc the wbr C ve'tba' b-cge ca-t 35 (. e . 
0. 2 mm), ir, one- wo-cs rw- p*oo.-es. wh.cn a«e g-ea:e- 
in wcth at toe t^r. at ccr.om art to'mec oeveer. :w: 
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adjacent molding resns t 't-ng c& " = r,e ' £ = fCSS 
additional res.n <3. along ve:t=* »-o;e - '-»•*• 
wise, additional resin wmch is tormec as a rage on 
lateral bridge pan 36. is cnamte-ed a: its periphery, and 
the width of additional res.r. s " top surface is eoua: to 
the width of lateral bridge P* r - 36 (C. 2 mm), in other 
words, two grooves, when ae g-eater in width a: :op 
than at bonom. are formec between two adjacerr. mold- 
ing resins iE facing each other across aod-tona; res : n 
44. along la;e*a: bridge oa". 36 Additional rasm <£. 
which is formed ova -tying a po t. wnce ve'tca* b'oge 
part 35 and letera bnoge pa-t 36 cess, is cnamfe-ed a: 
its periphery arc has a top sulace o' 0 2 mm * 0.2 mm 
FIGURES 10- "2 show examp.es in which e se-ies ot 
additional resins *3<5 is lomec also or, exterior frame 
32 of the lead frame. 

FIGURES 11 and 12 show upper mold element 51 
and lower mold element 52 tor use r. a molding proc- 
ess. Lead frame 3C having tneeo- 22S semiconductor 
chips 15 whic'*. are nor.zon:a:.-> anc perpendicuia-iy. anp 
two-dimensionaUy arrangec. «s ptacec or. lowe' moc 
element 52. Lower molC e emerr. 52 has a tp-rrvn; sur- 
face that is provoed with a geat numoer o? recess 
parts, thereby allowing tne bonom surfaces (0. 3 mm * 
0. 2 mm) of base ends u a-'- 3a of first tc third leaC par.s 
11-13. exterior frame 32. ve'tica : bnoge pan 35. and lat- 
eral bridge pan 36 to p-cjer. from resin bottom surface 
1 8c by 0. 03 mm to 0.05 mm Defined between v^qt 
mold element 51 and lower moid cement 52 are 220 
cavities for me formation o' molding resin ie which a-e 
arranged horizomaiiy anc pe-pendicjiany. and two- 
dimensionally. and oper. spaces for the formation ot 
additional resins 0-<5 which have the same heigh-, as 
the cavities. These 220 catties are horizontally and 
perpendicularly cojpied o^e another through tne open 
spaces. Upper moid elemen*. 51 has a forming surface 
in which many recess pans having a depth capaoie of 
defining most of the cavit.es anc* most of the communi- 
cation open spaces tor the cavities a'e formes'. The cav- 
ities and the communication open spaces of tne cavities 
are easily filled with a resin tha: is iner.ee from a com- 
mon runner through the to'ego'^g ten common gales 
41. The angle and dimensions o' each common gate <1 
are 30 degrees and 0. < mm » 0. 2 mm Additionally, at 
feast one of upper and lower mold elements 51 anc 52 
is provided with pins (not shown in the figure) which a'e 
inserted into location holes 32 formed in exterior frame 
32 Of the lead frame. Such ar arrangement p-evems 
lead frame 30 from making e displacement with resoeci 
to the mold ass embty. 

In accordance with me aoo.'e-oescfibeC moid 
assembly sfucijre. tne 220 semico-our.o? chips % 5 
and the 220 sets of f»*st to tn.rc ieaC pans T.-'.S a-e 
integrally encapsulated by :esn. Aoco-dingiy. the 
number of electronic components iC mat a single rott- 
ing process can yield increases ir. comparisor. witr. con- 
ventional fabrication teenncjes, the-eby pro/idng 
improved product) *iry Additionally, mos: of tne appear- 
ance of molding res:n '.£ ca~ Oe changed Iree'y by 



replacement o 1 uope- moir e.eme-.: 5*. 

In the dcing p-ocess. lead frame 3: ■£ cj: toce'.her 
with resins * 6. d. anc *5 v.rr a smgle cur.ng p:ade 
hazing a width of 0. 5 mm in order that resm cj*. surfaces 

5 and leed cut surfaces a-e formed at tne same tme at 
package late-ai surfaces of two electronic components 
10 corresponding tc twe adjacent sem.ooncjctor cn;ps 
15. The cur.ing place width is greater, py 0 2 mm :r.ar. 
the wictr o' ven oa anc ia:e*a : o-icge pa-.s li anr 3£ 0- 

■c me leac frame (0 2 mm) wi a^c W2 o* F iG--.££ 
12 each indicate a cutting width o' 0 i mm Lccaton 
hole 33. former in exterior frame 32 of tne leac trame. ts 
used tor identrficaton of a cutting position Tne toe sur- 
faces of additional resins <3-^5 having a width & 0 2 

15 mm are located at the centers of v\M anc W2. and 
grooves, horizontally and perpendicular formed by 
chamfer, guide a blade for dicing in auaveiim; di'er..on 
As a result, individual e-'er.ronic components '0. eacn 
of whicn having a rectangular parat* eopec-i.Ke resm 

?c whose bottom su-face dimensions a-e t £ mm » 0 
6 mm anc frst tc tnirc leaos *.1-*3 hav:ng a iengtr o* 0 
65 mm. a-e sepa-ated. At this bme. ir. .eac i-ame 30. 
base po-tons hav.ng a length of C *£ mm o' cese enos 
ua-tSa of each leac part, are discardeo. As a result, a 

2i cut surface o! first lead 1 1. which has dimensions o* 0 2 
mm k 0. 2 mm. is exposed at a lower end e*ea of one 
lateral suriace of resin -.8. being flush with tne iste-ai 
suriace of resin 18. In adoition. cut surfaces of second 
and thi'd leaos '2 and 13 (0 2 mm * 0. 2 mrr.) are 

a; exposed at lower enc areas of opposite late-a* surface 
of resin 18. Oemg fush witr. the opposrte iate-a : suiace 
of resin 18. Firmer, tormeC on a package bor.om sur- 
face are p-ojecting su-feces (0. 15 mm > 0 2 mm; of f«'St 
to third leads \ v*.3. As describee abo^e. use C a sot 

35 material which cuts easily lor forming iead frame 30 
including first tc tn':rd lead parts n-"3 reduces wea- of 
a cutting b:aoe tor d«ci%. as a result of which va-iatitr.s 
in cutting widtn and reductions in curung rate are sup- 
pressed. 

<c In the leac finishing process the exposec su-.o:es 
of Trsi to tnird leads 11-13 ere soiocrpiated sucn mat 
the exposed surfaces are covced w^th a film o' solder 
having a th.ckness of *-i5 »im. As e resufl. soioer in me 
form of film is applied onto each cut suriace (0. 2 mm • 

*s 0. 2 mm) of first to third leads 11-13 formed on the pack- 
age lateral su*a:e and onto each projectng surface (0 
15 mm * 0 2C mm) o' first to third isaos n-i3 formed 
on the package bonom suriace Other p atmg may be 
employed instead of soiderpiatmg in aoditon. soidc- 

55 plating may be eliminated depending or. tne materia' o< 
lead frame 30 

tn acco'dan:e wrth the lab'icaton method o' eier- 

. vonic component i0. resm anc lead cu: surfaces e e 
formed at the same t.me o- a paocge late-a' sj^ece 

£f which makes r. posso'e tc eliminate tne need to- per- 
forming a cebu-r.ng process, in aod ; t.on. unlike con.-e^- 
tiona! lechno-es. r. .s y nnecessa-> :c peno-m a fo m -»g 
process to- pro^d^g £ ben: ir a- e: o~iga-.ee lead, v.rcn 
prove es a~- imp-cvec y eid 
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FIGURES 13 and illustrate tne ap?6a-ances of 
other surface mount type eiecronic components in 
accordance vvith the present invention. Referring to FIG- 
URE 13. 3" electronic component 20 is shown in which, 
instead of a chamfer, a step is provided at peripheral 
part lBa of the resin top surface. As in the above- 
described case, the appearance of resin 18 can be 
changed freely by replacement o' u^er mole element 
51. Refemng now to FiGuRE \t. an electronic compo- 
nent 2" is illustrated in which resir. 18 nas tne form of a 
perfect rectangular parallelepiped and the bottom sur- 
faces of thick parts 11 a- "2a anC resin bonom surface 
18c are exposec forming the same plane. In this case, 
lower mold element 52 may have a flat forming surface. 
Even with the FIG. 14 structure, lead stand-off specif i* 
cations can be met by subjecting the exposed surfaces 
of first to third leads 1 1-13 tc solderpiating for formation 
of solder films thereon having a thickness of *-i5 u/n. In 
accordance w:th etecvonic component 1C of FIGURES 
1-4 or in accorcance with electronic component 20 of 
FIGURE 12. a chamfer or a step is provided a*, periph- 
eral part :8a o' tne resir. top surface, which provides the 
advantage that, when cutting resin 18. the thickness of 
resin to be cut is thin in comparison with the case of 
electronic component 2" of FlGJP.E 1*. 

In electronic component 21 of FIGURE 14. lead 
thick parts ua-T3a have bonom surfaces which are 
exposed being flush with resin oonom surface i&c. In 
such a case, there is the possibility tnat resn. which has 
been injected in the molding process. er.tc between the 
flat forming surface of the lower mold eiemerr. and the 
bottom surfaces of lead Lnick parts 1 la- 13a. particularly 
at the center of the lead frame. FIGURES 15 and 16 
show solutions to this p'Obiem. FIGURE 15 shows elec- 
tronic component 22 in which T-shaped groove *.Bd is 
formed in resin bonom surface "6:. FIGURE "6 shows 
electronic component 23 in which three U-shaped 
grooves I8e-g are formed in resir. bor.om su-face i&c. 
These three U-shaped grooves i8e-g are formed in 
such a way as to enclose lead thick parts iia-i3a. 
respectively. As a result of such arrangement, the fore- 
going entering of resin can be prevented because 
ridges of the lower mold element corresponding to 
grooves 18d-g achieve a reduction in resin pressure. 

With reference to FIGURES 17-1S, the appearance 
and internal structure of another surface mount type 
electronic component in accordance w:th the present 
invention is shown. FIGURE 17 is a plan view of the 
electronic component FIGURE ie is a cross sectional 
view of the electronic component taken along the line 
XVIII-XVIII of FIGURE 17. FIGURE IS is a cross sec- 
tional view of tne electronic component taker along the 
line XIX-X1X of FIGURE 17. In eiecronic componen: 2< 
of FIGURES 1 7-19, peripheral par; : 8a of the resin top 
surface is chamfered anc* lead tnick parts :ia-i3a have 
bottom surfaces which are exposec being flusn with 
resin bottom surface 18c. Electric componen: 2t has a 
resin lateral surface which is compesec of a or. su-face 
1 ex that is formec at a lower e->c a-ee of tne *es:n lateral 



surface simultaneously with a lead cut surface by dicing, 
ancf a nor-cut surface iey formed by molding Cut sjr- 
face I8x of the resir. latera! surface is perpendicular to 
resin bottom surlace 1 8c. and a par. of cut surface iex 

* forms common gate cut surface *6z. Tnis common ga:e 
cut surface *8z is located between the cut lateral sur- 
faces of second and third leaC thick parts *2a and *.3a. 
Non-cut surlace ".By of r.e resin lateral su-face is 
inclined by an angle of th-ee ceg-ees with -esoec*. to 

is resin bonom surface "8c so that mo:d>ng resir. can 
be withdrawn easily from the mo^d assempiy. The 
exposed surfaces of first to third leaos n-i3 are solder- 
plated. Lead frame 30. showr. in FIGURES 5-8. may be 
used in the fabrication of electronic component 2<. 

15 FIGURES 20 end 21, which correspond to FIG- 
URES 11 and 12. 6hows situations after molding for 
electronic component 24 is comp'eted ir. FIGURES 20 
and 21. 51 is Bn upper mold element 52 is a lower mold 
element. O is a common gate <o: resm injector.. 

ps Defined between upper mole element 51 and lowe* 
mold element £2 are 220 cavities whic 1 * are horizontally 
and perpendicularly, and two-dim ens tonally ar.-angeo 
for the formation ol molding resins ie Note that tnese 
cavities are communicated with one another through 

25 common gates <1 only in the column direction. Com- 
mon gates «i are located at positions corresponding to 
each column of the 11 * 22 cavives. Lower mold ele- 
ment 52 has a flat forming surface, and. accordingly, 
elastic sheet 53 is insenec between lower moc element 

jc 52 and me lead frame, to prevent tne ente-ing of 
injected resin and to protect the leaC bottom surface Ir. 
such a case, base encs 12a and t3a of second anc 
third lead parts 12 and " 3 of each elecronic component 
are pressed by upper moid element 51 at positions 

3! away from the common gate t' . it is possible to prevent 
the entering of injected resin without elastic sheet 52. 
depending on the resin p-essu?e. 

In accordance with electronic component 2*. a cut 
surlace of first lead 1 1 is exposec at a lower end area ol 

*o a lateral su*tace of resin 18. being flusn with resin cut 
surface iBx. and cut surfaces of second and thind leads 
12 and 13 are exposed at lower end areas of opposite 
lateral surface of resin 18. being flush with resin cut sur- 
face I8x. In addition, molding is performed such that 

45 each of the bonom surfaces of first to third leads 11-13 
is exposed being flush with resin bor.om surface '8c. 
Further, the exposed cut sj-teces and exposec bonom 
surfaces of first to thirc leads 11-13 a-e continuous, and 
here are formed lead come' pa-ts lor connections w.th 

5c the outside. Accordingly electronic component 2< is a 
super small component most suitable to* surlace mount 
technology. 

In each of the a'oresaiC examples, electric connec- 
tion between semiconoucor chip (electronic element) 
55 15 and second and third leads '2 and *3 may be estab- 
lished by means omer than Au wres 16 and 17. Insteac 
of using plate-like leac f-ame 3C. an alternative. wh«cn is 
fo'med by par.e-nng the like ieac frame ir ar. insisting 
subst-ate. may be usee in each example, on'y tne 
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exposed bottom surfaces of first to third leads iv.3 
may be subjected to solderplati.ng. 

The number of leads is no: limited to the above- 
described number. Instead of semiconductor chip 15. 
any electronic elements may be incorporated intc elec- 
tronic components 10. 20. 21 . 22. 23. and 24. 

Claims 

1. An electronic component of a resir. molded pack- 
aoe type, said electronic component comprising: 

(a) an electronic element; 

(b) a lead which is electrically connected with 
said electronic element: and 

(c) a resin which encapsulates said electronic 
element and said lead: 

wherein a lateral surface of said lead and a 
lateral surface of said resin are simjhaneousty 
formed by a single cut such that said lateral surface 
of said lead is located at a lower end area of said 
lateraJ surface ol said resin and said lateral sur- 
faces of said lead and said resin are exposed form- 
ing the same plane. 

2. The electronic component of claim 1, wherein sa«c 
lead is formed of a soft materia! which cuts easily 

3. The electronic component of claim 1. whe-ein said 
exposed lateral surface of said lead is plated. 



4. 



5. 



6. 



7. 



15 



20 



30 



The electronic componex of claim 1, wherein a: 
least a portion of a bottom surface of said lead is 
exposed at a bottom surface of said resin. 35 

The electronic component of bairn 4. wherein plat- 
ing is applied only to said exposed bottom surface 
of 6 aid lead. 



40 



The electronic component of deim 4, wherein said 
exposed bottom surface of said lead it continuous 
with sad exposed lateral surface of said lead. 

The electronic component of claim 6. wherein said 
exposed bottom surface and exposed lateral sur- 
face of said lead are plated. 



8. The electronic component of ciaim 4. wherein said 
exposed bottom surface of said lead slightly so 
projects from said bottom surface ol said resin. 



9. The electronic component of deim 4, wherein said 
bottom surface of said resin has. around said 
exposed bottom surface of said lead, portions a 
defining grooves. 

10. The electronic component of claim 1, wherein said 
resin has a top surface the periphcy of which is 



provided with either a chamfer or a step 

11. The electronic component of claim V wherein at 
least a portion of each of lour lateral surfaces of 
said resin is formed by cutting. 

12. The electronic componen: o' claim t. whe-ein said 
lateral surface of said resin has e cut surface 
formed at the time of cutting said lead anc a non-cut 
surface formed at the time of performing said 
encapsulation process. 

1 3. The electronic component of claim 1 2. wherein said 
cut surface o? said resin's lateral surface is perpen- 
dicular to said resin's bottom surface and wherein 
said non-cut surface of said resin's laical surface 
tilts with respect to said resin s bottom surface. 

14. The electronic component of claim ',2. wherein sad 
cut surface of said resin's lateral surface is formed, 
being perpendicular with respect ic said resin's bot- 
tom surface at a lower end area of said resir.'s lat- 
eral surface. 

15. The electronic component of claim 12. wherein 
each of lower end a'eas of four lateral surfaces of 
said resin is formed by cutting, being perpendicular 
with respect to said bottom surface of said resin. 

16. The electronic componen: of claim V 

wherein: 

(a) said lead includes: 

a thin part which is electrically connected 
with said electronic element: and 
a thick part which is formed having a 
greater thickness than said thin part so as 
to provide a step on the side of said lead s 
bottom surface: 

(b) a lateral surface of said thick part and said 
lateral surface of said resin are simultaneously 
formed by b single cut so that said lateral sur- 
lace of said thick part is located a! a lower end 
area of said lateral surface of said resin and 
said lateral surfaces of SBid thick pari and said 
resin ere exposed torminQ the same plane: and 

(c) a bottom surface of said thick part is 
exposed at a bottom surface of said resin. 

17. The electronic component of claim ie. wherein said 
exposed bottom surface of said thick par: projects, 
from said bottom surface of said resin, by a length 
less than a difference in thickness between sa«d 
thin part and sac thick part. 

18. The electronic componen: of claim 16. wherein said 
thin pan is g* eater in top surface width than said 
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method comprising: 



13. The electronic component of claim 16. wherein said 
thin par. has a top surface whose area is greater 
than the area of said electronic element and * 
wherein said electronic element is fixed onto said 
thin part 

20. The electronic component o! claim '.6. wherein said 
thin pan is provided with a notch, said notch acting j<? 
as a prevention means for preventing said leao from 
slipping from said resin. 

21. A method for fabricating an electronic component of 

a resin molded package type, said method compris- is 
ing: 

(a) a step of firing an electronic element on a 
plate-like lead frame having a lead part: 

(b) a step of electrically connecting said elec- so 
tronic element with said lead part: 

(c) a step of integrally e neaps ulating said elec- 
tronic element and said lead part with a resin: 
and 

(d) a step o< cutting said lead frame together 
with said resin in order thai a resin cjt surface 
and a lead cut surface are formed at the same 
time on a package lateral surface of said elec- 
tronic component. 

20 

22. The electronic component fabrication method of 
claim 21. wherein said encapsulation sieo com- 
prises a step of encapsulating said lead part such 
that a bottom surface of said lead part exposes at a 
bottom surface of said resin. 35 

23. The electronic component fabrication method of 
claim 22. wherein said encapsulation step com- 
prises a step of inserting between a lower mold ele- 
ment and said lead pan an elastic sheet «o 

24. The electronic component fabrication method of 
daim 21 further comprising a slop of forming in a 
top surface of said resin a groove for guiding a cut- 
ting blade to be used in said cutting step. 45 

25. The electronic component fabrication method of 
Cfaim 21 further comprising a step of forming in a 
top surface of said resin a ridge tor positioning a 
cutting blade to be used in said cutting step. sc 

26. The electronic component fabrication method of 
daim 21 funher comprising a step of subjecting 
said lead cut surface, formed at said package lat- 
eral surface of said electronic component, to e plat- ss 
ing process. 

27. A method of fabricating a plurality & electronic 
components of a resm molded package type, said 



(a) over e piste-iiKe lead frame comprising a 
plureJrty of bridge pans which are formed into a 
lattice and a plurality of sets of lead pans which 
extend towards a plurality of lattice open 
spaces which are horizontally and perpendicu- 
larly, and two-dimensional!y defined by said 
plurality of bridge parts, a step of fixing each of 
a plurality of electronic elements in a corre- 
sponding lattice open space of said plurality of 
lattice open spaces: 

(b) a step of electrically connecting each said 
electronic element with a corresponding set of 
lead parts of said plurality of sets of lead pans; 

(c) a step of encapsulating said plurality of 
electronic elements and said plurality of sets of 
lead pans w:th a resin so that sa*d plurality of 
electronic elements and said plurality of sets of 
lead parts are continuous with one another 
through common gates at least in one direc- 
tion: and 

(d) a step of cutting said lead frame together 
with said resir. sue?*, Iha: saifl plurality of sets of 
lead pans of said lead frame are separated 
from said plurality o: brioge pans respectively 
and resin cut surfaces and lead cut surfaces 
are formed at the same time or. individual pack- 
age late'al surfaces of said plurality of elec- 
tronic components. 

28. The electronic component fabrication method of 
daim 27, wherein sad encapsulation step com- 
prises a step of having an upper moid element 
press said lead pan cf said lead frame a: a position 
away from said common gate. 

29. The electronic component fabrication method ol 
daim 27. wherein said encapsulation step com- 
prises a step of encapsulating said plurality of sets 
of lead pans such that a bottom surface of each 
said lead pan is exposed at a bottom surface of 
said resin. 

30. The electronic component fabrication method of 
daim 27 funher comprising a step o' forming a plu- 
rality of grooves ta' guiding a cutting Wade to be 
used in said cutting step in a top surface of said 
resin along said brioge pans of saic lead frame. 

31. The electronic component fabrication method of 
daim 30. wheem said plurality of grooves are 
formed at least wnere said resin cut surfaces and 
lead cut surfaces of sac plurality of electronic com- 
ponents are formec at the same time. 

32. The electronic component fabrication memod of 
daim 30. wherem eacn sa>d g*oove is formed at 
least between two adjacent electronic elements of 
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said plurality of electronic e'err.ems. 

33. The electronic component fsb'ication method of 
claim 30. wherein said plurality of grooves are 
formed horizontally and perpendicularly along said 5 
bridge pans & said lead frame. 

34. The electronic component fabrication method of 
claim 30. whe'ein each saic g'oo/e has a bottom 
width and a to? width, saic top width being greater ic 
than said bottom width. 

35. The electronic component fabrication method of 
claim 30. wherein each said groove is formed of a 
pair of elongated grooves running parallel with each if 
other. 

36. The electronic component fab-cation method of 
daim 27 further comprising a step of torrning a plu- 
rality of ridges for use in locating a cutting blade to 2C 
be used in said cutting step ir. a top surface of said 
resin along said bridge pans of said lead frame. 

37. The electronic component fabrication method of 
claim 36, wherein said plurality of ridges are formed 2S 
horizontally and perpendicularly along said bridge 
parts of sard lead frame. 

38. The electronic component fabrication method of 
claim 36. wherein the maxim jm width of each said w 
ridge is greater than the width of said bridge part. 

39. The electronic component fabrication method of 
claim 27 further comprising a step of subjecting 
said lead cut surfaces formed at said package lat- u 
era) surfaces of said plurality of electronic compo- 
nents to a plating process. 

40. A method for fabricating a plurality of electronic 
components of a resin molded package type, sa»d *o 
method comprising: 

(a) over a plate-like lead frame comprising (i) a 
rectangular exterior frame, (if) e plurality of 
bridge parts which are formed into a lattice to «s 
provide bridges between opposite sides of said 
rectangular exterior frame and between other 
opposite sides thereof, and (iii) e plurality of 
sets of lead parts which extend towards a plu- 
rality of lattice open spaces when are horizon- so 
tally end perpendicularly. and two- 
dimensionatly defined by said plurality of bridge 
parts, a step of fixing each of a plurality of elec- 
tronic elements in a corresponding lattice open 
space of said plurality of lattice open spaces: 55 

(b) a step of electrically connecting each said 
electronic element wir. e corresponding set of 
lead pans of said piu*aiity of sets of lead pans: 

(c) a step of encapsulating said plurality of 



electronic elements and sac plurality o* sets of 
lead parts with a resin: and 
(d) a step of cutting said lead frame together 
with said resin such that resin cut surfaces and 
lead cut surfaces are tormec at the same time 
on individual package lateral surfaces o*' said 
plu-ality of electronic components. 

41. The electronic element fabrication method of ctaim 
40. wherein said encapsulation step composes a 
6tep of injecting a resin through common gates into 
a plurality of cavrties which are horizontally and per- 
pendicularly, and two-dimensionally arranged in 
corresponding manner to said plurality of electronic 
elements and which ere comrrunicated with one 
another at least in one direction. 

42. The elect/onic component fabrication method of 
claim 40. wherein said cutting step comprises a 
step of cutting said lead frame together with said 
resin at £ width g* eater than the width of said bridge 
pan of said lead frame in orde' that resin cut sur- 
faces and lead cut surfaces are formed a: the same 
time on package lateral surfaces of two electronic 
components of said plurality of electronic compo- 
nents corresponding tc two adjacent electronic ele- 
ments of said plurality of electronic elements. 

43. The electronic component fab'ication method of 
claim 42. whe'ein said cutting step comprises a 
step of cutting said lead frame together with sad 
resin with a single cutting Wade having a w.dth 
greater than the width of said bridge pan of said 
lead frame. 

44. The electronic component fabrication method of 
daim 40 further comprising e step of subjecting 
said lead cut surfaces, formed on said package lat- 
eral surfaces of said pluralrty of electronic compo- 
nents, to a plating process. 

45. A plate-like lead frame for use in fabrication of an 
electronic component of a resin molded package 
type. 

said lead frame comprising: 

(a) e rectanguia' exterior frame: 

(b) e plurality of b'idge pans which e?e formeo 
into a lattice so as to establish connections 
between a pair of opposite sides o' said rectan- 
gular exterior frame es we! 1 as between another 
pair o* opposite sices thereof; and 

(c) a plurality of sets of lead pans which extend 
towards respective Janice open spaces which 
are horizontally and perpendicularly, arc two* 
dimensionaliy oerfinec by said bridge parts . 

46. The lead frame C- taim £5. 

each saic lead part comprising; 
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(a) a base eno having the sane thickness as 
saW exterior frame and said bridge part; and 

(b) a leading end which is formed, having a 
width greater than the width of said base end 
and having a thickness smaller than the thick- 
ness of said base end so as tc form a steo on 
the side of a bottom surface thereof. 

47. The lead frame of claim 46. wherein a specie lead 
part o? said plurality of sets of lead parts is provided 
with a leading end whose top surface area is 
greater than the area of an electronic element mat 
is fixed thereon. 

48. "The lead frame of claim 46. wherein a specific lead 
part of said plurality of sets of lead parts is provided 
with a notch that is a pre/ention against lead slip- 
ping from a resin after a resin molding is performed. 

49. The lead frame of claim 45. wherein said rectangu- 
lar exterior frame has at four corne-s thereof por- 
tions defining holes to' positioning which a*e used 
in performing a resin molding process as well as in 
cutting said piuralrty of sets of lead parts. 

50. The lead frame of claim ££. wnerein said rectangu- 
lar exterior frame has at one side the'eof portions 
defining a plurality of feed holes. 

51. A moW assembly for use in fabrication of en elec- 
tronic component of a resin molded package type, 
said moid assembly comprising: 

(a) a lower mold element onto which a lead 
frame with a plurality of electronic elements 
which are arranged horizontally and perpendic- 
ularly, and two-dimensionally is placed. 

(b) an upper mold element that defines a plural- 
ity of cavities which are horizontally and per- 
perxScula/ly. and two-dime nsionatiy arranged 
correspondingly to said plurality of electronic 
elements and which are communicated with 
one another at least in one direction; and 

(c) common gates through which a resin is 
injected into said plurality of cavities. 

52. The mold assembly of claim 51. wherein said plu- 
rality of cavities are communicaled with one 
another via open spaces having the same height as 
said cavities. 

53. The mold assembly of claim 51 . wherein said \xpper 
mold element is provided with a plurality of 
recesses, each of said recesses having a depth 
capable of forming most of each said cavity. 

54. The mold assembly of c:aim 51. wnerein a: least 
one of said upper and lower moid elements is pro- 
vided with pins which ere nse'ted intD holes br 



positioning formed in an exterior frame of said lead 
frame. 
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